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INTRODUCTION 

The  moisture-saving  practice  of  summer  fallowing  is  carried  on 
to  a  greater  or  lesser  degree  throughout  the  nonirrigated  western 
United  States.  The  extent  to  which  it  is  used  or  should  be  used  de- 
pends on  its  effect  on  the  quantity,  economy,  and  stability  of  pro- 
duction, and  other  factors. 

1  This  material  was  assembled  at  the  suggestion  of  the  Western  Soil  Research 
Committee.  The  representatives  of  the  different  States  who  contributed  ma- 
terial are:  P.  S.  Burgess,  Arizona;  B.  A.  Madson,  California;  D.  W.  Robertson, 
Colorado;  G.  O.  Baker,  Idaho;  A.  B.  Erhart,  Kansas;  A.  E.  Seamans  and  T.  S. 
Aasheim,  Montana;  L.  L.  Zook,  Nebraska;  H.  G.  Mason,  Nevada;  J.  E.  Chap- 
man, New  Mexico;  C.  C.  Volkerding  and  T.  J.  Conlon,  North  Dakota;  H.  F. 
Murphy,  Oklahoma;  M.  M.  Oveson,  Oregon;  L.  F.  Puhr  and  A.  N.  Hume,  South 
Dakota;  E.  B.  Reynolds,  Texas;  D.  W.  Thorne,  Utah;  L.  C.  Wheeting  and 
H.  D.  Jacquot,  Washington;  and  W.  L.  Quayle  and  G.  H.  Bridgmon,  Wyoming. 
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These  are  in  turn  affected  by  other  considerations,  such  as  the  kind 
of  crops  grown,  the  competition  afforded  by  replacement  crops,  the 
type  of  farming  practiced,  the  weed  control  needed  and  afforded, 
erosion  hazards,  and  the  ultimate  effect  on  the  soil.  The  fallow  acre- 
age may  also  be  changed  by  forced  adjustments  in  cropping  practices 
brought  about  by  acreage  controls  and  by  the  relation  between  pro- 
duction costs  and  crop  prices.  Fallowing  enables  a  farmer  to  operate 
nearly  twice  the  acreage  of  land  without  additional  equipment. 

Xeed  for  summer  fallow  varies.  It  is  relatively  easy  to  outline 
areas  where  it  is  necessary  to  crop  production,  but  it  is  very  difficult 
to  delineate  areas  where  fallowing  is  highly  desirable  though  not  essen- 
tial, where  its  use  is  optional,  and  where  it  should  not  be  a  part  of 
the  regular  farm  practice.  For  example,  in  some  areas  fallow  is  essen- 
tial to  the  production  of  winter  wheat  but  not  for  the  production  of- 
other  cereals :  in  others  it  is  essential  to  the  production  of  the  small 
grains  but  not  row  crops;  and  in  still  others  fallow  is  desirable  for 
production  of  both  cereals  and  certain  types  of  row  crops. 

EFFECT  OF  RAINFALL  DISTRIBUTION  ON  MOISTURE 
STORAGE  IN  FALLOW  AND  ON  CROP  RESPONSE 

Fallowing  is  a  farm  practice  both  in  areas  where  precipitation 
occurs  chiefly  hi  summer  and  in  areas  where  the  heaviest  precipitation 
is  in  winter.  The  summer-type  rainfall  prevails  throughout  the 
Great  Plains,  and  the  winter-type  precipitation  in  the  Columbia  River 
Basin  and  the  Intermountain  region.  The  effectiveness  of  the  fallow- 
ing operation  on  the  storage  and  efficient  use  of  water  is  governed  to 
a  great  extent  by  the  rainfall  pattern. 

An  illustration  of  the  difference  between  summer  and  winter  pat- 
terns is  presented  in  figure  1.  which  shows  the  monthly  distribution 
of  precipitation  at  Akron.  Colo.,  and  Pendleton.  Oreg.  At  Akron,  71 
percent  of  the  17.45-inch  annual  precipitation  falls  during  the  period 
from  April  to  August,  inclusive.  At  Pendleton.  56  percent  of  the 
annual  rainfall  occurs  during  the  period  from  Xovember  to  March, 
inclusive. 

A  much  greater  percentage  of  the  precipitation  can  be  stored  in 
the  soil  at  Pendleton  than  at  Akron.  Exact  comparisons  ■  are  not 
available,  but  it  is  known  that  on  fallowed  land  at  Pendleton  the 
capacity  of  the  soil  for  moisture  storage  is  fully  utilized  in  most 
years.  At  Akron,  on  the  other  hand,  full  use  of  the  moisture-stor- 
age capacity  is  the  exception.  Most  of  the  precipitation  at  Akron 
occurs  during  a  period  of  the  year  when  temperatures  are  high ;  there- 
fore, a  much  greater  part  of  it  is  lost  by  evaporation.  There  is  the 
additional  factor  that  as  summer  rains  are  more  frequently  torrential, 
there  is  some  loss  by  runoff. 

The  rainfall  pattern  is  also  important  in  determining  the  quantity 
of  soil  nitrogen  that  becomes  available  to  crops.  At  Pendleton,  the 
rainfall  after  wheat  harvest  is  very  low  through  the  summer,  and 
rainfall  sufficient  for  nitrification  to  take  place  seldom  occurs  until 
fall  temperatures  have  become  too  low  for  active  bacterial  action. 
Consequently,  wheat  planted  on  land  without  an  intervening  fallow 
period  generally  has  too  little  available  nitrogen  to  take  full  advan- 
tage of  its  moisture  supply.     One  of  the  great  benefits  of  fallow  at 
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Figuke  1. — Precipitation,  by  months,  at  Akron,  Colo.,  and  Pendleton,  Oreg. 

Pendleton  is  that  it  provides  moisture  at  a  time  when  soil  temperatures 
are  suitable  for  nitrification.  Under  a  summer  rainfall,  as  at  Akron, 
nitrification  is  likely  to  be  adequate  in  most  years. 

The  effectiveness  of  fallow  in  influencing  crop  yields  and  stabilizing 
production  under  the  two  types  of  rainfall  patterns  is  shown  in 
table  1.  Data  from  Hays,  Kans.,  with  a  summer-type  rainfall  of 
about  22  inches  are  included  for  comparison. 

Table  1. — Percentage  of  wheat  yields  in  different  yield  categories  at 
2  locaMons  in  the  Great  Plains  and  1  in  the  Columbia  River  Basin 


Wheat  on  fallowed  land 

Wheat  after  wheat 

Yield  category  per 
acre 

Akron, 
Colo. 

Hays, 
Kans. 

Pendle- 
ton, 
Oreg. 

Akron, 
Colo. 

Hays, 

Kans. 

Pendle- 
ton, 
Oreg. 

Under  5  bushels 

Under  20  bushels 

Over  20  bushels 

Over  40  bushels 

Percent 

15 

61 

39 

5 

Percent 
17 
36 
64 
12 

Percent 

0 

0 

100 

83 

Percent 

44 

88 

12 

0 

Percent 

33 

62 

38 

5 

Percent 

0 

100 

0 

0 

Yields  under  5  bushels  to  the  acre  may  be  classed  as  failures  or 
near  failures.  The  reduction  in  failures  through  fallowing  is  shown 
in  the  table.     At  Akron  the  percentage  of  failures  under  a  fallow 


4  CIRCULAR    88  6,   U.    S.    DEPARTMENT    OF   AGRICULTURE 

system  was  only  one-third  as  high  as  under  an  annual  cropping 
system.  At  Hays  the  percentage  of  failures  was  only  one-half  as 
high  under  fallow  as  under  annual  cropping.  There  was  no  com- 
plete failure  at  Pendleton  under  either  system. 

One  hundred  percent  of  the  yields  on  cropped  land  at  Pendleton 
fell  below  20  bushels.  No  yield  of  less  than  20  bushels  to  the  acre  was 
obtained  on  fallowed  land.  At  both  Akron  and  Hays  the  percentage 
of  yields  below  20  bushels  was  substantially  lower  on  fallowed  than 
on  cropped  land.  At  Akron,  however,  even  on  fallowed  land,  yields 
were  below  20  bushels  three-fifths  of  the  time. 

Yields  of  more  than  20  bushels  to  the  acre  were  tripled  at  Akron 
and  nearly  doubled  at  Hays  by  fallowing.  However,  the  percentage 
of  yields  in  this  category  was  about  as  high  on  annually  cropped  land 
at  Hays  as  on  fallowed  land  at  Akron. 

The  effectiveness  of  fallow  in  promoting  high  acre  yields  is  shown 
by  the  percentages  in  the  more-than-40-bushel  category.  Five  per- 
cent of  the  yields  on  fallow  at  Akron  were  above  40  bushels;  none 
of  the  yields  under  continuous  cropping  was  as  high  as  40  bushels.  At 
Hays  the  comparable  percentages  were  12  and  5,  respectively.  At 
Pendleton  83  percent  of  the  yields  on  fallowed  land  were  above  40 
bushels  to  the  acre.  Under  annual  cropping,  no  yield  of  as  much 
as  20  bushels  was  obtained  without  use  of  nitrogen  fertilizers. 

Table  1  illustrates  two  of  the  major  differences  between  the  sum- 
mer- and  the  winter-rainfall  areas.  In  the  summer-rainfall  area, 
yields  as  high  as  those  on  fallowed  land  are  sometimes  obtained  on 
annually  cropped  land.  This  almost  never  occurs  in  the  winter-rain- 
fall area.  Crop  failures  on  land  that  has  been  fallowed  are  much 
more  frequent  in  the  summer-rainfall  area. 

For  these  reasons,  fallowing  is  not  so  stable  a  practice  in  the  sum- 
mer-rainfall area  and  the  acreage  of  fallowed  land  is  subject  to  much 
wider  variations. 

SUMMER-FALLOW  ACREAGE  AND  USE 

Table  2  gives  the  acreage  of  fallow  in  the  17  Western  States 2  and  its 
use  in  different  cropping  systems.  It  is  necessary  to  discount  the 
figures  in  this  table  on  the  total  amount  of  fallow  in  the  western 
United  States.  The  totals  show  that  the  annual  acreage  is  from  IT 
to  21  million  acres.  These  figures  are  undoubtedly  too  high.  In 
States  where  fallow  is  a  necessity,  the  acreage  is  relatively  stable  and 
the  figure  given  is  fairly  accurate.  In  areas  where  the  use  of  fallow  is 
optional,  yearly  changes  are  great  and  the  fallow-land  total  may  in- 
clude a  considerable  acreage  of  idle  or  abandoned  land.  In  the  statis- 
tics available,  these  lands  are  not  separated  from  land  being  fallowed 
to  store  moisture.  Several  million  acres  could  be  deducted  from  the 
total  without  doing  injustice  to  the  facts  concerning  the  value  of 
fallowing. 

For  convenience  in  discussion,  the  region  has  been  divided  into  a 
winter-rainfall  area  and  a  summer-rainfall  area.  The  summer-rain- 
fall area  has  been  further  divided  into  the  northern  Plains,  central 
Plains,  and  southern  Plains. 

2  The  general  information  in  this  table  was  compiled  from  reports  sent  in 
by  representatives  appointed  by  rhe  directors  of  the  respective  States. 


SUMMER    FALLOW    IX    THE    WESTERX    STATES 


X    X  —  -~      •    - 

F-4 

—    X  — 

-/-  —  —. 

3   -=     §    §     =    S 

o 

W*""*  G 

■—    u     (J 

-   r   r   a   c,  _= 

3 

:_   bC 

£.M 

_ 

_    x  —    -     '=£ — 

■"* 

~  3  — 

—  z 

■—   ^   -r—  —  ~3 

is 

g  -e-l  &  1*1 

~         x" 

§  45  a 

-    r    i 

>, 

•T"     §     ~«^     X     a; 

~"      5 

x  ~   r   x 

3    >.  rr 

X 

-    r   5"~  '"7   r 

z      °3 

>.  §  _=  JE 

=X 

3       ~ 

o  —    X 

g-p  oa 

o  5  - 

x   C.  • 
>.—   O    x* 

£  -  5  °  3  = 

O  «M           02    fi    Q 

3     3  ~     X     X    — 

■?  aj  - 

."  5  3  x 

m     LI    —  X 

1 

—    T       X    •-      — ~ 

§  ®  2 

X            rfn    03 

=  ~  §  3 

02  g  'i  f 

= 

■Sio  ^  o  °      _• 

3  ?  ~ 

~  <o  >•  S 

• — 

H-z-  ? 

bo  p,  ^  oa 

b5.2  -  "3 

— 

xl^=x3 
g    >    X    >i  —  -  — 

1""?"^ 

**1  a 

'3  §   ^  M 

tf 

5^1 

b£  b  ~  H, 

bCoR  a 

1?1 

"  >.  f  i 

■-.   2   n   S 

z              z 

2      B 

- 

- 

—  -              —   1 

,         . 

— 

7"       1         1 

!     

—    X                    x    c 

—          2j 

£ 

"~ 

-   >.  r 

w        ^ 

T 

-  "5                        -    2: 

x          ~ 

X 

X 

—  >  3: 

X    2 

x  .2 

—        ~ 

— 

0 

x  ?  | 

_n   _>. 

c  — 

X 

3  -5  x 

:m 

CI 

X 

<fl  s 

03  bC                  a  3i 

"TT   —     C 

_ 

+3 

|l-|  | 

w    C 

oq.S 

>  -                >  X 

lX:i 

3 

X 

=  E 

11 

■3 

_  s>  > 

X 

- 

i :  ."  3  "3  — 

>.— 

Portioi 
fa] 

rii         •§  J 

i  >--i  i 

X 

•3 

g-5|    bj)-g 

5  '-3   > 

-X                             rX. 

£    s 

~ 

^■- 

w                   w 

~~ 

~~ 

_ 

"SO                        J> 

c      c^ 

- 

>  -'"  - 

~  ~                       ^r 

CO          tt 

■ 

re 

— '  ~  ~  -X 

—  b  5  3: 

'rr  .1  ' — 

-~» 

1 — ^ 

■~- 

^ 

< 

o 

o 

(N 

J^ 

S 

3 

o 

1  -2 

' — 

35 

^ 

' — ' 

5  o 

o 

O 

1-^ 

„ 

o 

o 

«  O 

L^ 

o 

T<I 

o 

o 

Lt 

-Si'^3 

X 

X 

C^l 

r^ 

- 

eQ 

J. 

a 

e 

9 

^ 

.^_ 

^ 

X 

■~^. 

x   J 

^ 

fi 

— 

-3    X 

•5 

5g 

^* 

ri   § 

^ 

i 

r-1    __ 

5 

93 

i 

X   g 

= 

0 

5. 

'■—  -11 

< 

I 

r  dq 

M 

je 

03 

^3 

^c 

CIRCULAR    8  86,   U.    S.    DEPARTMENT    OF   AGRICULTURE 


m  g  m  t! 
T>T3  fte3 

CD     rH     O     Q. 

CD       «       fH       ^ 

£p  ©   co 

£    N    flS    t"1 
•  G  •-<     CD     CD 

a  n  °3 

T3    r?  "G    CO 

.3  «  £^ 

g 


JL  M  o       ■ -.i  ^  br 

CD^corGtf.S;,^ 
n  <3  3  o  ^  73  ,G  o 

OS    CD  r*  ~-        n 

-£cj3   >»  «   b         o3   o 

?J  k_l  O    co    ^ 

CD  ^3         03    co   ^   o  -P 

m       ^  cd^x  .^  £ 


•i«     CO    ^ 

EH© 


o: 


^   co 


o  2 


bC° 
o3   <D 


Oa      "3 


_ 


tS    fe:  "G    ^  ■+= 


>  73    co 

•2  of  &?-£  r?^ 


£  1^ 


^  2  £ 


.3  .23  E  ^ 
3   O   °3   C 

S  G^  o 

"-  a;  "^ 
G  >  :G  co 
c3    CD   ^    ^ 

h    M    CP  jj 

b£)G    >   © 


CD    o    >5 

o3  T3    CO 
?  S        £  G   co 

s  §35  g 3  « 

CO  .3    a    CD    S    .'-,    P^+3 


.2  g  s 
1  §■? 

T3  o 

+e  to-p 

.111 
IsS* 


°3   & 

a 

CD    G 
CD  '£ 


2«5r      -e«w 


°^cn°o^ 

■    CD    c    03    CD    S 
O  -r-  cc  C   G  c3 

CN  acB'E  g^ 
G2o  ftc3§ 
oa5c3£G 


00    S^    >,*    5^3    MO 
P»H  00 


2  sU^ 

g  -r;  CD  c3 

g  ^  fn  c 


•"    CO 

Sglo 


.0  5 
s^  * 

G    d  ^ 
-1  o  o 

CD  lO  — 

6C      T3 

£    -   G 
£   SO 


CD 


r: 


^^ 

CD.Sf 
G 


O   c3   oG 

tH    c3    <??    l    -''tS 


(B 


O   P 


^T3   ^ 

bX>  d   O  CO  T3  .^   5 

si'siiglfs 

^^,3^^03G5§0 


O   G 


tn    03    O  S_l    ^    CD    CD 

^G    u^^--   g 


CD 
T3 


- 


IS 


hi  ^ 


G^ 


CD 


G 


.2  o 

G    CD 

co 

Gel 

^rG 
CD   -+-3 

co  -O 
fS   G 


H 


S    G 

CD    C^ 

-P  G3 

co  T3 

^    O 

X  G 

co  o 

■a  2 
§3 

CD    CO 

1! 
II 

§  ° 


E    CD 

SiS 

-1-3    CD 
co  ^     . 

cd  ©  :G 
-G  G  O 

O    co    CD 

G  .„a 

CD    03 

G   o?-3 

c^  M 

>,        G 


CD 


.G   ft  ^ 


'     CD  -1    Is 

Q   H   G^ 


^§3 


-93 


]  o 

00 

^  O     - 

J2  °  ° 

^00 


!    O 

o  o 

00 

o     ^ 

CM  iO 

CN      „ 


^5 

Pm  co 


43    CD 

g  !z; 

CD^1 

O 


SUMMER    FALLOW   IN    THE    WESTERN   STATES 


0373    O         S>,0 


«  &  o 


©  2 
rd 

c3T5    £C 


+=>  °  ^ 

x5  ° 
®  o  o 

SI'S 


^2  °  £ 


M     X 


o  o 


C    02 

o  g 


;^g 


si      Ti 

^  cd.2 


CD    o 

a  03^ 

ft  « 
i>         cS 

^   o3   ft 


r<    O    O    CD 

8-*§s 

^  £  ft^ 


2   e3 -S   C 
R«h  5  o 

03  r<  2 

o3tf  £   S 


ft£ 

j-j    »2 

I  > 

f-<  d 

•S  © 


GO 


0^ 

lis 


© 

c3  . 
t3  § 
c3"g 

03    ^ 

O    o 

£  o 

C    CI 

g£ 

CD    o 


c 

03 

ft 

0  m 

O   G 

fl 

■83 

ftrt 

S-. 
O 

02 

c3 

-^ 

O 

c8   W 

,_G 

J?£ 

O 

£ 

£ 

1  o  o 

00  © 

©  ©  © 
©    - 

~tH  00 

CM  t^  l> 

CN  tO  © 
CN 


d    2 

o  o3 

O 
c72 


o 

o3   © 
p-g 


73  2 


r. 


O 


73 
C    CD 

^  o 
73  c3 

£© 
^© 

«~  a 
c  o 

c3   « 

CD  -|S 

•   b   =3 


■g  J  2 

ft         £ 


Z! 


^   zn 


CD 

©    ~ 


^  ^ 


3 

bl 

cfi 

a? 

^3 

H 

f-J 

nd 

i 

>> 

f-i 

- 

= 

0 

H-> 

fH 

KJ 

ft 

d3 

= 

03 

— 

— 

cu 

r 

+J 

. 

csj 

rp 

+-> 

- 

XJ 

i 

ott; 

CD 

— 

-M 

r; 

03 

VJ 

C 

17) 

CD 

— 

CD 

C/J 

Is 

.9 13 


CD 

X! 

bJD  CD 

c3 

CD 

> 

— 

n\ 

c 

-. 

d 

od 

0 

CD 

art 

•_ 

CD 

0 

b3 

^ 

- 

> 

-2 


8  circular  88  6,  u.  s.  department  of  agriculture 

Winter-Rainfall  Area 

In  the  winter-rainfall  area  summer  fallow  was  a  standard  practice 
long  before  it  was  used  in  the  Great  Plains  and  crops  are  regularly 
grown  under  lower  rainfall  than  would  be  possible  under  Plains  con- 
ditions. There  is  good  general  agreement  that  fallowing  is  necessary 
for  crop  production  when  precipitation  is  less  than  14  to  15  inches, 
but  few  data  for  comparison  are  available.  In  the  low-rainfall  areas, 
responses  to  fallow  have  been  so  good  and  to  other  methods  of  produc- 
tion have  been  so  poor  that  almost  all  of  the  crops  have  been  produced 
on  fallowed  land. 

Summer  fallow  was  and  still  is  practiced  in  areas  with  more  than 
15  inches  of  rain,  but  its  use  is  diminishing.  It  has  been  replaced  to 
a  great  extent  by  competitive  crops  such  as  peas  and  by  use  of  fer- 
tilizers on  land  where  rainfall  is  great  enough  to  permit  annual  crop- 
ping to  wheat. 

Fallow  in  the  winter-rainfall  area  is  relatively  easy  to  maintain, 
because  little  cultivation  for  weed  control  is  needed  during  the  dry 
summer  period. 

Summer-Rainfall  Area 
northern  great  plains 

It  will  be  noted  that  the  percentage  of  summer  fallow  is  much 
greater  in  Montana  and  Wyoming  than  it  is  in  the  Dakotas.  This  is 
due  in  part  to  the  lower  average  rainfall  in  the  dry-farmed  sections 
of  these  States,  but  one  of  the  greatest  reasons  is  the  better  adaptation 
of  winter  wheat.  This  crop  has  not  been  successful  in  North  Dakota, 
and  it  is  adapted  to  only  a  small  part  of  western  South  Dakota — con- 
fined chiefly  to  a  few  southern  counties  and  to  the  vicinity  of  the  Black 
Hills. 

The  higher  percentage  and  acreage  of  fallow  in  North  Dakota  as 
compared  with  South  Dakota  are  due  to  several  causes.  One  is  that 
a  greater  proportion  of  the  dry-land  section  in  North  Dakota  is  under 
cultivation.  Another  is  that  a  smaller  percentage  of  row  crops  is 
grown  and  a  greater  percentage  of  grain  is  grown  after  grain,  thus 
making  fallow  for  weed  control  necessary.  A  sizable  part  of  the  fallow 
acreage  in  North  Dakota  is  in  the  part  of  the  State  where  fallow  is 
primarily  a  weed-control  practice. 

The  reason  for  high  percentage  of  fallowed  land  in  the  dry-land 
section  of  Wyoming  is  that  row  crops  are  relatively  unimportant  and 
the  chief  grain  crop,  winter  wheat,  is  grown  mainly  on  fallowed  land. 
It  is  estimated  that  80  to  90  percent  of  the  winter  wheat  in  the  State 
is  grown  on  fallowed  land  and  only  5  percent  of  the  spring  wheat. 

Eow  crops  are  also  of  small  importance  in  much  of  Montana,  but 
a  considerable  part  of  the  spring-sown  grains  are  grown  on  fallowed 
land. 

CENTRAL  GREAT  PLAINS 

Fallow  is  much  used  in  winter  wheat  production  in  western  Kansas 
and  Nebraska  and  in  eastern  Colorado.  The  need  for  and  percentage 
of  land  in  fallow  decrease  rapidly  in  Kansas  and  Nebraska  with  the 
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distance  eastward,  and  by  the  time  the  100th  meridian  is  reached  the 
use  of  fallow  must  be  based  on  considerations  other  than  yield. 

The  central  Great  Plains  area  appears  to  be  the  only  one  where 
the  response  of  a  row  crop  to  fallow  is  at  all  comparable  with  that 
of  winter  wheat.  The  grain  and  forage  sorghums  show  such  responses 
in  the  drier  part  of  the  area.  In  the  potato  section  of  western  Ne- 
braska the  percentage  increase  on  fallowed  land  is  not  large,  but  the 
increase  in  number  of  bushels  combined  with  the  greater  percentage 
of  marketable  tubers  makes  fallowing  a  recommended  practice. 

SOUTHERN   GREAT  PLAINS 

The  place  of  fallow  in  the  farming  system  is  much  less  important 
in  the  southern  Great  Plains  than  in  the  other  areas  of  the  region. 
Its  use  is  confined  chiefly  to  winter  wheat  production  in  the  High 
Plains  section  of  Oklahoma  and  Texas  and  a  small  area  in  New  Mex- 
ico. The  efficiency  of  fallow  appears  to  decrease  somewhat  with  the 
distance  south,  because  the  period  between  harvest  and  seeding  is  long 
enough  to  make  fallowing  for  weed  control  unnecessary.  With  the 
improvement  of  practices  for  controlling  wind  erosion,  however,  it 
is  probable  that  fallowing  may  increase  somewhat  in  importance, 
particularly  if  acreage  restrictions  are  again  imposed. 

Dalhart  appears  to  be  the  only  experimental  location  in  the  south- 
ern Great  Plains  where  the  response  of  a  row  crop  to  fallow  is  great 
enough  to  justify  growing  any  of  it  by  that  method. 

Area  Too  Arid  for  Dry  Farming 

As  indicated  in  table  2,  little  dry  farming  is  practiced  in  Nevada  and 
Arizona.  It  is  a  curious  fact,  however,  that  fallow  is  intermittently 
used  to  improve  soil  structure  on  an  area  of  very  heavily  irrigated 
land  on  the  Newlands  project. 

RELATIVE  YIELDS  OF  SMALL  GRAINS  ON  FALLOWED 
AND  CROPPED  LAND 

The  relative  yields  of  small  grains  on  fallowed  land,  on  land  where 
a  small-grain  crop  has  been  grown,  and  on  land  where  some  crop 
competitive  with  fallow  has  been  grown  are  presented  in  tables  3  to  6.3 
The  data  in  these  tables  have  been  abstracted  from  reports  sent  in  by 
State  representatives,  from  the  records  of  this  Division,  and  from 
published  material. 

The  average  acre  yields  of  winter  and  spring  wheats,  and  in  some 
cases  winter  rye,  on  fallowed  land  are  given.  Yields  in  other  se- 
quences are  expressed  as  percentages  obtained  by  dividing  the  yield 
on  fallowed  land  by  the  yield  under  the  specified  sequence.  Acre 
yields  of  the  other  spring-sown  small  grains  are  not  given,  as  the  yield 
of  spring  wheat  is  considered  to  be  generally  representative  of  spring 
grains.  In  all  cases  a  percentage  yield  under  a  sequence  is  a  compari- 
son with  the  yield  on  fallowed  land  planted  to  the  same  crop.     The  per- 

8  The  field  staff  of  the  Division  of  Soil  Management  and  Irrigation  contributed 
the  greater  part  of  the  material  for  these  tables. 
954225—51 2 


10  CIRCULAR    SS6.    U.    S.    DEPARTMENT    OF    AGRICULTURE 

cent  age  system  was  adopted  because  periods  of  different  lengths  may 
enter  into  the  different  comparisons,  and  actual  yields  could  not  be  used 
without  an  undue  amount  of  explanation  or  duplication  of  figures. 

The  actual  yields  of  spring  and  winter  wheat  are  given  only  as  an 
indication  of  the  relative  adaptation  of  spring-sown  and  fall-sown 
grains  to  the  different  parts  of  the  region. 

The  actual  yields  of  spring  and  winter  wheat  are  indicative  of  the 
yield  levels  at  the  different  locations.  Comparisons  are  general  rather 
than  exact,  because  different  periods  of  years  are  involved. 

The  yields  of  crops  competitive  with  fallow,  such  as  corn,  sorghum. 

I  peas,  could  not  be  given  without  greatly  increasing  the  size  of 

tables.    It  should  be  kept  in  mind,  however,  that  use  of  such  crops 

depends  both  on  their  value  as  crops  and  on  their  effect  on  yields  of 

crops  following  them. 

The  crops  grown  in  the  different  parts  of  the  summer-fallow  area 
vary  considerably,  and  for  convenience  the  different  parts  of  the  area 
are  discussed  separately. 

Winter-Rainfall  Area 

Data  for  the  winter-rainfall  area  are  presented  in  table  3. 

In  most  of  the  arid  part  of  the  area  little  attempt  is  made  to  grow 
crops  on  other  than  fallowed  land.  Another  striking  feature  is  the 
high  percentage  response  to  fallow  at  Pullman  and  Moscow,  where 
the  rainfall  is  more  than  20  inches.  This  is  caused  by  lack  of  nitrogen. 
and  the  percentage  difference  in  yield  can  be  greatly  reduced  by  appli- 
cation of  that  element  to  the  crop  on  land  that  has  not  been  fallowed. 
Peas  are  well  adapted  to  the  area,  and  much  of  the  acreage  formerly 
fallowed  is  now  planted  to  that  crop. 

Pen  H  .  with  a  rainfall  of  more  than  15  inches,  and  More,  with 
a  rainfall  of  about  11  inches,  show  some  interesting  contrasts.  Pendle- 
ton shows  the  highest  percentage  yield  response  to  fallow  of  any  sta- 

q,  but  the  percentage  difference  may  be  reduced  more  than  half  by 

-■    f  nitrogenous  fertilizer  on  the  continuously  cropped  land.    Yields 

f  S]  ring  wheat  after  peas  at  Moro  are  nearly  equal  to  those  on  fallowed 

land,  but  at  Pendleton  are  a  third  lower.     At  Pendleton,  however. 

;     is  are  so  productive  that  they  make  a  very  profitable  addition  to 

the  cropping  system. 

It  will  be  noted  that  fur  the  area  in  general,  yields  on  pea  land  are 
little  below  those  on  fallowed  land.  The  extent  to  which  peas  replace 
w  in  the  cropping  system  is  established  primarily  by  their  value 
as  a  crop. 

Summer-Rainfall  Area 
northern  great  plains 

Results  for  the  northern  Great  Plains  are  given  in  table  -1. 

Throughout  the  northern  Great  Plains,  yields  on  cornland  are  in- 
termediate between  those  of  wheat  after  wheat  and  wheat  on  fallowed 
land.  Where  corn  is  reasonably  productive,  it  can  replace  fallow  to 
xcent  that  it  can  be  profitably  used  in  the  farming  system.  Aver- 
age yields  are  generally  too  low  to  consider  growing  corn  for  a  cash 
crop. 
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The  rainfall  at  Moccasin  is  higher  than  at  the  other  Montana  sta- 
tions and  the  soil  probably  is  shallower.  This  accounts  for  the  com- 
paratively low  response  of  spring  grains  to  fallow  at  Moccasin. 

It  will  be  noted  that  in  only  one  instance  is  the  yield  of  a  spring 
grain  on  fallow  double  that  of  the  same  crop  on  small-grain  land. 
Fallow  has  an  established  place  in  grain  production,  because  economy 
of  operation,  distribution  of  labor,  reduced  number  of  failures,  and 
weed  control  frequently  more  than  compensate  for  the  lower  grain  pro- 
duction on  a  given  number  of  acres.  Fallow  does  not  need  to  double 
the  acre  yield  of  grain  to  be  a  desirable  or  profitable  practice. 

In  the  part  of  the  area  where  both  winter  and  spring  wheat  can 
be  grown,  the  percentage  increase  over  small-grain  land  is  consid- 
erably higher  for  winter  than  for  spring  wheat. 

CENTRAL  GREAT  PLAINS 

Results  for  the  central  Great  Plains  are  given  in  table  5. 

This  area  is  primarily  a  winter- wheat  area,  although  spring  grains 
are  grown  to  some  extent,  principally  in  the  northern  and  western 
part.  As  in  other  areas,  the  response  of  winter  wheat  to  fallow  is 
greater  than  that  of  the  spring  wheat.  Responses  of  the  different 
spring  grains  are  much  the  same,  although  there  seems  to  be  a  tendency 
for  barley  to  be  slightly  more  productive  than  the  other  spring  grains 
on  fallowed  and  corn  ground. 

The  diminishing  percentage  response  to  fallow  as  the  rainfall  is 
increased  can  be  noted  by  comparing  results  from  Scottsbluff,  Alli- 
ance, Akron,  Colby,  and  Garden  City  with  those  from  North  Platte 
and  Hays.  Yields  in  bushels  to  the  acre  after  fallowing  are  as  much 
above  those  on  cropped  land  at  North  Platte  and  Hays  as  they  are 
at  drier  locations,  but  yields  on  cropped  land  are  so  much  higher  at 
North  Platte  and  Hays  that  fallowing  becomes  less  necessary. 

The  value  of  cornland  as  a  preparation  for  small  grain  is  much 
lower  than  in  the  northern  Plains,  and  in  many  cases  yields  on  corn- 
land  are  little  or  no  higher  than  those  after  small  grains. 

Sorghum  land  as  a  preparation  for  winter  grain  enters  the  picture 
in  the  central  Plains.  Yields  on  sorghum  land  are  generally  much 
lower  than  on  corn  ground  and  frequently  lower  than  on  smalL-grain 
land.  It  is  generally  recognized  that  winter  wheat  cannot  follow 
sorghums  to  advantage,  and  sorghum  land  is  frequently  fallowed 
before  a  grain  crop  is  planted. 

SOUTHERN  GREAT  PLAINS 

Data  for  the  southern  Great  Plains  are  presented  in  table  6. 

These  data  reveal  why  fallow  does  not  play  a  more  important  part 
in  the  agriculture  of  this  area.  At  no  location  is  the  yield  on  fallowed 
land  enough  higher  than  on  small-grain  land  to  make  its  production  by 
that  method  a  "must."  The  percentage  increase  on  fallowed  land  at 
Tucumcari  is  high  enough  to  suggest  that  system  of  production  if  win- 
ter wheat  is  to  be  grown.  However,  yields  of  winter  wheat  have  been 
too  low  at  Tucumcari  for  the  crop  to  be  grown  except  under  unusual 
conditions,  and  the  high  percentage  represents  only  a  few  bushels. 
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The  quantity  of  fallow  purposely  introduced  into  farming  systems 
in  the  wheat-producing  part  of  the  southern  High  Plains  is  likely  to 
be  fixed  by  factors  that  determine  whether  production  per  acre  or  pro- 
duction per  farm  is  more  important. 

Fallow  has  an  important  place  as  an  emergency  practice  on  land 
regularly  planted  to  wheat.  When  winter  wheat  has  failed,  it  is  gen- 
erally more  profitable  to  fallow  the  land  than  to  grow  a  crop  of  sor- 
ghum and  then  plant  wheat.  The  reduction  in  wheat  yield  after  sor- 
ghum may  more  than  offset  the  benefit  of  the  quantity  of  sorghum 
produced. 

DISCUSSION 

The  value  of  summer  fallow  is  that  fallow  ground  stores  water  and 
makes  it  available  to  subsequent  crops  in  larger  quantities  than  could 
be  retained  under  an  annual  cropping  system.  For  this  reason  it  is  of 
little  use  on  soils  too  sandy  to  hold  material  quantities  of  water,  on 
shallow  soils,  or  on  soils  in  areas  where  the  rainfall  is  such  that  most  of 
the  water-holding  capacity  of  the  soil  is  utilized  under  annual  crop 
production.  It  may  be  an  unsafe  practice  in  areas  where  the  land  can- 
not be  protected  from  wind  erosion  during  the  fallow  period. 

The  effect  of  a  year  of  fallow  on  the  soil  is  much  the  same  as  that  of 
a  cultivated  crop.  The  reduction  in  soil  organic  matter  in  a  fallow- 
crop  system  is  considerably  greater  than  in  a  grain  farming  system. 
The  continued  use  of  a  fallow-crop  system  without  soil-improving 
crops  or  practices  will  eventually  result  in  lower  crop  yields.  The 
time  that  it  will  take  to  reach  such  a  condition  depends  on  the  original 
fertility  level  of  the  soil,  the  quantity  of  nutrients  removed  or  lost  from 
the  soil  annually,  and  the  precipitation. 

Soils  in  the  upper  15-inch  rainfall  belt  of  the  Columbia  River  basin 
are  reaching  a  condition  in  which  lack  of  nitrogen  is  affecting  wheat 
yields.  This  is  reflected  in  responses  to  nitrogen  fertilizers  and  in  the 
low  protein  content  of  wheat  produced  in  recent  years.  The  nitrogen 
limitation  may  be  expected  to  move  gradually  to  the  lower  rainfall 
areas. 

Nitrogen  and,  on  some  soils,  phosphorus  deficiencies  are  evident  on 
the  eastern  edge  of  the  Great  Plains,  but  have  not  as  yet  materially 
affected  yields  in  the  drier  part,  where  fallowing  is  most  necessary. 
The  most  practicable  means  of  postponing  or  preventing  an  eventual 
nitrogen  deficiency  appears  to  be  the  use  of  more  grasses,  legumes,  and 
livestock  in  the  farming  system. 

It  is  not  possible  to  state  what  percentage  increase  in  acre  yield 
is  needed  to  justify  summer  fallowing,  because  so  many  factors 
enter  in. 

In  a  small-grain  farming  system,  an  increase  of  100  percent  in  acre 
yield  on  fallowed  land  makes  the  use  of  fallow  almost  imperative. 
It  is  still  a  highly  desirable  practice  when  the  increase  falls  consider- 
ably below  100  percent,  because  it  is  cheaper  to  keep  part  of  the  land 
fallow  and  part  in  crop  than  to  grow  a  crop  on  all  of  the  land.  Other 
factors  also  make  fallow  desirable,  as  stability  of  production,  distri- 
bution of  labor,  and — particularly  where  the  interval  between  harvest 
and  seeding  or  winter  is  short — weed  control. 
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The  same  factor  is  not  equally  important  under  all  conditions.  If 
production  costs  are  fairly  stable,  the  prices  obtained  for  the  crops 
determine  the  extent  to  which  costs  affect  profits.  It  takes  a  good 
many  bushels  of  30-cent  wheat  to  make  up  the  difference  in  expense 
between  keeping  half  of  the  land  in  crop  and  all  of  it  in  crop.  It  does 
not  take  many  bushels  of  $2  wheat  to  make  up  the  same  difference. 

In  the  area  where  fallow  is  essential  to  successful  crop  production, 
the  tendency  is  to  deplore  the  fact  that  the  practice  must  be  used  but 
to  admit  its  necessity.  Where  replacement  crops  can  be  grown  or 
where  other  methods  of  cultivation  are  reasonably  effective,  the  value 
of  fallow  is  fixed  by  factors  other  than  total  yield.  A  limited  amount 
of  fallow  is  recommended  as  a  means  of  stabilizing  the  farm  income 
and  of  assuring  supplies  of  food  for  livestock  in  areas  where  its  use 
could  not  possibly  be  justified  on  a  strictly  dollar-and-cents  basis. 

Where  fallow  is  necessary  or  nearly  necessary  for  successful  crop 
production,  it  has  a  stable  place  in  the  economy  of  that  area.  Where 
its  use  is  optional,  the  acreage  may  be  expected  to  vary  from  year  to 
year  and  from  farm  to  farm  with  economic  and  moisture  conditions 
and  with  the  type  of  farming  practiced. 
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